Soccer is a sport in which a multitude of explosive actions (accelerations, decelerations, kicking the ball, changing direction or jumping) are interspersed with less intense actions [1] . Specifically, soccer players perform around 100-150 pace changes (i.e. accelerations) during a match [2] . In addition, they cover a distance of approximately 170 and 260 m at sprint speed (> 25.2 km/h) and between 680 and 1050 m at high intensity (> 14.4 km/h) [3] , although these results vary, among other aspects, depending on the position in the field of each player [4] . Therefore, soccer is an activity with a high physical requirement [5] .
INTRODUCTION
Soccer is a sport in which a multitude of explosive actions (accelerations, decelerations, kicking the ball, changing direction or jumping) are interspersed with less intense actions [1] . Specifically, soccer players perform around 100-150 pace changes (i.e. accelerations) during a match [2] . In addition, they cover a distance of approximately 170 and 260 m at sprint speed (> 25.2 km/h) and between 680 and 1050 m at high intensity (> 14.4 km/h) [3] , although these results vary, among other aspects, depending on the position in the field of each player [4] . Therefore, soccer is an activity with a high physical requirement [5] .
Due to the high physical demands of competition, the warm-up is especially relevant since it can influence sports performance and reduce the risk of injury [6] . In this sense, some authors have argued that the warm-up has a dual function, on the one hand, to prevent injuries and, on the other hand, to contribute to players being better prepared and achieving an improvement in performance during competition [7] . In order to achieve these effects, one of the objectives of the warm-up is to increase body temperature and activate the muscles involved in the most relevant actions in the competition [7] Influence of warm-up duration on perceived exertion and subsequent physical performance of soccer players AUTHORS: Javier Yanci 1 approximately 90 min. In addition, every weekend the team participated in an official match of the national league competition. The inclusion criteria for participating in the study were not to have been injured in the last 3 months and having participated in at least 85% of training sessions.
Procedures
The study was conducted during three regular team training sessions in consecutive weeks (always on Wednesdays). Reference was made to the standard warm-up made by the team before the official matches. Each week, the 15 participating players performed the selected warm-up protocol with only modification of the duration (i.e. Wup 25min , Wup 15min and Wup 8min ). Therefore, the exercises performed in the three warm-ups were the same, but the duration of each warm-up was modified.
Before performing each of the warm-up protocols, 5 min of slow running was performed. The pre-test physical performance assessment (sprint, vertical jump and change of direction) was then performed. Once the pre-test was finished, players were asked to respond to the subjective scale of readiness to play a match. They then performed the warm-up in each case (25 min, 15 min and 8 min). Once each warm-up protocol was completed, all players responded again to the perception of being prepared to play a match and the RPE was administered to all players individually. Finally, 7 min after completing the warm-up protocol in each case, the players performed the physical performance tests (post-test) again ( Figure 1 ). All players were familiar with the practice of the warm-up exercises and assessment tests as they were usually employed either in training sessions and team matches or in test protocols during the season.
that a pre-match warm-up of 25 min, despite improving players' perception of being prepared to play a game, decreased sprint performance over 10 m and 20 m. The players in this study reported high values of subjective perceived exertion (RPE) and RPE training load at the end of the warm-up protocol [16] , which may suggest that the warm-up with a duration close to 25 min caused fatigue in the soccer players and consequently a decrease in their physical performance. Similar results were obtained in other studies carried out with soccer players, where it was also observed that with longer duration of warm-up the RPE was significantly higher than for the short warm-up [17] [18] [19] . Due to these contradictory results among the different studies and in order to determine whether a reduction in the duration of the warm-up may be more effective, it would be interesting to carry out further studies to analyse the effects of sametask warm-up protocols with different durations in soccer players. In this sense, this study could help resolve the issues raised by previous studies that used quite different protocols.
Therefore, the objective of this study was to analyse the effects of three warm-up protocols with the same tasks but with different durations (25 min, 15 min, 8 min) on the physical performance (acceleration, vertical jump and change of direction), the perception of being prepared to play a match and the perception of the effort in semi-professional soccer players. Warm-up duration effects in soccer
MATERIALS AND METHODS

Subjects
Measurements
Scale of readiness to play a match: before each warm-up protocol players responded to a subjective scale of 0 to 10 previously used with soccer players [16] in which they were asked how prepared they felt to face a match, being 0 "not prepared at all" and 10 "per- However, the players had to touch the top of the cones [24] and the movements could be carried out freely, that is to say, without having to run sideways or backwards [20] . The players repeated the test twice on the same pitch and with soccer boots, recording the best time. The rest between repetitions was 3 min. They started from a position 0.5 m from the photocell and when the player considered it appropriate. The time taken to complete the route was recorded by a photocell (Microgate Polifemo Radio Light, Bolzano, Italy) located on the start and finish line [25] .
Rating of perceived exertion (RPE) scale: players were asked for their subjective perception of effort after each warm-up protocol was performed. The scale used to assess the RPE of athletes was the and the test (pre-test and post-test). The relationship between the RPE, the feeling of being prepared for the match and the variables of the physical tests was calculated using Pearson's correlation (r).
FIG. 2. Description of the Modified Agility Test Free (MATF)
scale of 0-10 points [26] . This scale has been validated as an indicator of training intensity [27, 28] .
Warm-up protocol: The typical warm-up protocol that the team made before the official matches was taken as a reference (Wup 25min ).
Using the same tasks, the time in each of them was reduced proportionally in both the Wup 15min and the Wup 8min (Table 1) Table 1 . 
Warm-up duration effects in soccer
For the interpretation of the results obtained in these correlations we Table 2 shows the results obtained in the pre-test and post-test in both the physical condition variables and the one of readiness to play the match after each of the three warm-up protocols. As can be seen, With regard to the correlations, no significant associations were found between the RPE and the change in the perception of being prepared to play the game or the perception of being prepared for the match in the post-test. Likewise, no moderate or high association was found between the RPE, or the perception of being prepared to play a match, and the change in physical performance (pre-test vs.
RESULTS
post-test differences).
DISCUSSION
The objective of this study was to analyse the effects of three different warm-up protocols (25 min, 15 min, 8 min) on physical performance (acceleration, vertical jump and change of direction), perception of being prepared to play a match and the subjective perception of effort in semi-professional soccer players. Despite the importance of the duration of the warm-up for the physical performance of the players [7] , few studies have analysed this aspect in soccer players.
The results obtained in this study showed that, despite the fact that the three warm-up protocols gave players a better sense of being prepared for the match, only the Wup 8min , the shortest warm-up protocol, improved 10 and 20 m sprint performance. 
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8-10 minutes and with specific contents [19] in order to improve soccer players' acceleration after the warm-up.
Soccer teams typically perform warm-ups lasting approximately 20-25 min [32, 34] . As observed in our study, RPE was higher in the 25 min and 15 min protocols compared to the 8 min protocol.
These results coincide with those obtained in previous studies, where it was observed that, in the warm-up protocols of greater duration, the soccer players declared a greater RPE [17] [18] [19] . Possibly, the warm-up protocol of 25 min caused significant fatigue in the players and this could be the main reason for the reduction in sprint performance. On the other hand, prolongation of a specific component (i.e.
static flexibility) could also have altered performance without fatigue.
Sayers et al. [35] provide evidence that static stretching exerts a negative effect on sprint performance and should not be included as part of the preparation routine for physical activity that requires sprinting. However, the 8 min protocol, with a lower RPE (therefore possibly less fatigue) and less static stretching time caused an increase in performance in acceleration capacity. Previous studies indicate that the goal of a warm-up is to prepare the player for the game, improve their physical performance but not cause fatigue [7] . In the 8 min warm-up in the present study, in addition to improving acceleration capacity and producing a lower perceived load, a similar 
